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(54) SOLAR CELL SEALING MATERIAL AND SOLAR CELL MODULE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solar cell sealing maternal, which exhibits superior 
adhesion to a upper transparent protection member of a solar cell module, a lower substrate 
protecting member and solar cell elements without using peroxide or a silane coupling agent and 
has transparency and heat resistance, and improve manufacturing processes of a solar cell 
module, using the same. 

SOLUTION: This solar cell sealing material in a solar cell module is composed of a laminate of a 
copolymer of ethylene and unsaturated carboxylic acid, containing 4 weight % or more of 
unsaturated carboxylic acid and having a melting point of 80° C higher or an ionomer thereof 
and a glass fiber mat. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The solar battery element closure ingredient in the solar cell module with which an 
unsaturated-carboxylic-acid content is 4 % of the weight or more, and the melting point consists 
of ethylene and an unsaturated-carboxylic-acid copolymer 85 degrees C or more, or a layered 
product of the ionomer and glass fiber mat. 

[Claim 2] The solar battery element closure ingredient according to claim 1 whose storage 
modulus in 150 degrees C is 103Pa or more and whose total light transmission is 90% or more. 
[Claim 3] The solar cell module using a solar battery element closure ingredient according to 
claim 1 to 2. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the closure ingredient of the solar battery 
element in a solar cell module, and the solar cell module using it. In more detail, formation of a 
solar cell module is easy and is related with the closure ingredient excellent in transparency, 
thermal resistance, an adhesive property, etc. 
[0002] 

[Description of the Prior Art] Although the solar battery which attracts attention as a clean 
energy source has come to be used for general residences in recent years, it has still come to 
spread fully. Since it is hard to say that the engine performance of the solar battery itself is 
excellent enough as the reason, that a module must be enlarged, that the productivity in module 
manufacture is low, attaching at an expensive price as a result, etc. are mentioned. 
[0003] Generally a solar cell module protects solar battery elements, such as a silicon, gallium 
arsenic, and copper-indium selenium, by up transparence protection material and lower substrate 
protection material, and fixes and package-izes a solar battery element and protection material 
with a sealing agent. For this reason, as a solar-battery closure ingredient, it is required that 
transparency and an adhesive property with each up-and-down protection material should be 
good. 

[0004] For example, as a closure ingredient of the solar battery element in current and a solar 
cell module, the ethylene-vinylacetate copolymer with a high vinyl acetate content is used from 
viewpoints, such as flexibility and transparency. However, organic peroxide, a silane coupling 
agent, etc. needed to be used together from the place which is insufficient of the thermal 
resistance and adhesive properties. In this case, two steps of processes of creating the sheet of 
the ethylene-vinylacetate copolymer which blended these additives, and closing a solar battery 
element using the obtained sheet needed to be adopted. Since whenever [ low-temperature / 
which organic peroxide does not decompose ] needs to be fabricated in the manufacture phase 
of this sheet, an extrusion-molding rate cannot be enlarged. In the closure phase of a solar 
battery element It needed to pass through the adhesion process on which two steps of time 
amount which consists of dozens of minutes thru/or a process which carries out actual adhesion 
over 1 hour by the high temperature which organic peroxide decomposes in a laminator several 
minutes thru/or the process which carries out temporary adhesion over about ten minutes, and 
in oven is spent. Therefore, manufacture of a solar cell module took time and effort and time 
amount, and it was set to one of the factors which raises the manufacturing cost. 
[0005] As alternate material which this invention persons show the adhesive property which was 
excellent to protection material, such as a glass metallurgy group, even if it did not use organic 
peroxide in Japanese Patent Application No. No. 294354 [ ten to ] to such a problem, and is 
excellent also in transparency and thermal resistance, an unsaturated-carboxylic-acid content is 
4 % of the weight or more, and it proposed that the melting point used ethylene and an 
unsaturated-carboxylic-acid copolymer 85 degrees C or more, or its ionomer. 
[0006] However, at the time of solar-battery use, a temperature rise may be carried out to a 
maximum of 90-100 degrees C, and there was a possibility that a sealing agent might flow and 
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deform by decline in a storage modulus, with the ingredient of the above-mentioned proposal. 
[0007] 

[Problem(s) to be Solved by the Invention] Then, this invention persons raised the storage 
modulus in a pyrosphere, without spoiling transparency and an adhesive property substantially, 
and inquired wholeheartedly about the amelioration formula which also sets, flows and cannot 
deform easily at the time of the temperature rise of a solar cell module. Consequently, a header 
and this invention were reached [ that the ingredient which carries out a postscript is excellent 
in the storage modulus in a pyrosphere, and neither transparency nor an adhesive property is 
spoiled, and ]. 

[0008] Therefore, the purpose of this invention is to offer the solar-battery closure ingredient 
excellent in transparency, thermal resistance, an adhesive property, etc. Other purposes of this 
invention are to offer the solar cell module which used such a solar-battery closure ingredient. 
[0009] 

[Means for Solving the Problem] An unsaturated-carboxylic-acid content is 4 % of the weight or 
more, and this invention is a solar battery element closure ingredient with which the melting 
point consists of ethylene and an unsaturated-carboxylic-acid copolymer 85 degrees C or more, 
or a layered product of the ionomer and glass fiber mat. This invention is the solar cell module 
which used the above-mentioned ethylene and unsaturated-carboxylic-acid copolymer, or the 
layered product of the ionomer and glass fiber mat as a solar battery element closure ingredient 
again. 
[0010] 

[Embodiment of the Invention] The closure ingredient of this invention closes a solar battery 
element, up transparence protection material, and lower substrate protection material, and 
makes a solar cell module form in a solar cell module. 

[001 1] An unsaturated-carboxylic-acid content is 5 - 20 % of the weight preferably 4% of the 
weight or more, and 85 degrees C or more of melting points by DSC of the ethylene and the 
unsaturated-carboxylic-acid copolymer used by above-mentioned this invention, or its ionomer 
are a 90-105-degree C thing preferably. This copolymer or its ionomer has the advantage of 
having the transparency which was excellent like [ in the case of an ethylene-vinylacetate 
copolymer ] even if it did not use an ethylene copolymer with a high comonomer content. 
[0012] As unsaturated carboxylic acid, it is an acrylic acid, a methacrylic acid, a maleic acid, a 
maleic anhydride, etc., and especially an acrylic acid or a methacrylic acid is desirable here. 
Although vinyl ester, acrylic ester (meta), etc. may use that by which copolymerization was 
carried out from a place effective for flexibility grant as the above-mentioned ethylene and 
unsaturated-carboxylic-acid copolymer, what the melting point contains so much since what 
generally contains these copolymerization component becomes low cannot be used. 
[0013] As an ionomer of the ethylene and the unsaturated-carboxylic-acid copolymer in this 
invention, polyvalent metal, such as alkali metal, such as a lithium and sodium, calcium, 
magnesium, zinc, and aluminum, etc. can be illustrated as the metal kind. Although the advantage 
which uses such an ionomer is that transparency is excellent and it is desirable as whenever 
[ neutralization ] to use the thing of extent 80% or less, for example, when an adhesive property 
etc. is taken into consideration, as for especially using the high thing of whenever 
[ neutralization ] not much, it is desirable that for example, whenever [ neutralization / not a 
best policy but ] uses the thing of extent 30% or less 60% or less. 

[0014] When the above-mentioned copolymer which has few unsaturated-carboxylic-acid 
contents than 4 % of the weight, or its ionomer is used, the thing excellent in transparency is not 
obtained, and it will become inadequate also about an adhesive property. Moreover, although 
what was more excellent about transparency will be obtained if an unsaturated-carboxylic-acid 
content becomes large, the melting point becomes low or problems, like hygroscopicity increases 
crop up. Since the melting point has specified this invention as the thing 85 degrees C or more, 
there is a limit in the content naturally. 

[0015] When what has the melting point lower than 85 degrees C is used as the above- 
mentioned copolymer or an ionomer, even if it gives the formula mentioned later in this invention, 
thermal resistance is not enough, and when it uses for a solar battery element closure ingredient, 
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and there is fear of deformation by the temperature rise at the time of solar-battery use and a 
solar cell module is manufactured by the heating sticking-by pressure method, since there is a 
possibility that these closure ingredient may flow out beyond the need, and may produce weld 
flash, it is not desirable. 

[0016] As the above-mentioned copolymer or its ionomer, it is desirable that the melt flow rate 
(MFR) in 190 degrees C and 2160g load uses [ 0.1-500g / ] the thing for 1-200g / 10 minutes 
especially for 10 minutes again. When MFR uses a low thing, even if it uses the thing of the lower 
melting point a little, there is an advantage of being hard to produce the trouble by the flow of 
the above closure ingredients, but if what has not much low MFR is used, workability will worsen. 
On the other hand, if that whose MFR is too high not much is used, the amount which overflows 
an edge into module creation time and adheres in a lamination will increase, the activity which 
removes it will take time and effort, and productive efficiency will worsen. 
[0017] The glass fiber mats used by this invention are the reinforcing materials who used the 
glass fiber as the base, and can illustrate a glass chopped strand mat, woven glass roving, glass 
fabrics, a glass surfacing mat, etc. As a glass fiber mat, it is desirable for thickness to use a 0.1- 
0.6mm thing preferably 0.05-1. 0mm. That is, it is because transparency will come to fall 
remarkably if the storage modulus in the pyrosphere of a laminating sheet cannot be made 
sufficiently high if the thickness becomes too much thin, and the thickness becomes thick too 
much. 

[0018] The laminating of ethylene and an unsaturated-carboxylic-acid copolymer, or its ionomer 
and glass fiber mat can be performed by various approaches. Anyway, in order to secure a 
double-sided good adhesive property as a closure ingredient, the laminating of the glass fiber 
mat is carried out so that it may not appear in a surface. And a laminating may be beforehand 
performed before solar cell module creation, or may be performed to solar cell module creation 
and coincidence. For example, it can carry out by carrying out extrusion coating of ethylene and 
an unsaturated-carboxylic-acid copolymer, or its ionomer by using a glass fiber mat as a base 
material. In this case, the laminating sheet with which the closure of the glass fiber mat was 
carried out in the center can be created by carrying out extrusion coating to both sides of a 
glass fiber mat serially. In this case, since the process of laminating sheet forming increases, the 
closure of a solar battery can be performed to a laminating and coincidence by carrying out 
thermocompression bonding of the ethylene and the unsaturated-carboxylic-acid copolymer 
which performed the above-mentioned extrusion coating only on one side of a glass fiber mat, 
created the laminating sheet, and was created separately, or the monolayer sheet of that 
ionomer to solar cell module creation time in piles at the glass fiber side of this laminating sheet. 
Without creating ethylene and an unsaturated-carboxylic-acid copolymer, or the layered product 
of the ionomer and glass fiber mat beforehand still as mentioned above, a glass fiber mat can be 
inserted between the above-mentioned copolymer or the sheet of two sheets of the ionomer, 
thermocompression bonding can be carried out to solar cell module creation time, and the 
closure of a solar battery can be performed to a laminating and coincidence. 
[0019] In this case, although it is desirable to consider as the range of 0.1 -0.4mm and it is 
arbitrary as total thickness of a layered product 0.05-0.5mm especially as thickness of one layer 
of ethylene and an unsaturated-carboxylic-acid copolymer, or its ionomer, it can consider, for 
example as the range of 0.1 -1mm. 

[0020] although it comes out so much and the storage modulus in a pyrosphere is excellent, the 
closure ingredient of this invention may blend with the layer of ethylene and an unsaturated- 
carboxylic-acid copolymer, or an ionomer the inorganic filler which has the difference in a 
refractive index with this copolymer or its ionomer in 0.15 or less range in order to raise the 
modulus of elasticity in a pyrosphere further. In this case, when the loadings of an inorganic filler 
are lessened, there is little improvement effectiveness of a modulus of elasticity, and since 
transparency will fall remarkably if many [ too ], it is desirable per ethylene and unsaturated- 
carboxylic-acid copolymer, or ionomer 100 weight section (for example, 1 - 30 weight section) 
and to carry out 3-15 weight section combination especially. 

[0021] Various additives can be blended with the layer of the ethylene and the unsaturated- 
carboxylic-acid copolymer of the closure ingredient of this invention, or an ionomer if needed. As 
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such an additive, when blending with the sealing agent by the side of light-receiving of a solar 
battery element what spoils the transparency is not desirable, but in blending with the sealing 
agent of the opposite side by the side of light-receiving of a solar battery element, it does not 
receive such constraint. Specifically, an antioxidant, light stabilizer, an ultraviolet ray absorbent, 
a coloring agent, a light diffusion agent, a flame retarder, an antitarnish agent, a silane coupling 
agent, etc. can be illustrated as such an additive. 

[0022] A solar cell module can be manufactured using the closure ingredient of this invention by 
fixing by the protection material of the upper and lower sides of a solar battery element. The 
thing of various types can be illustrated as such a solar cell module, for example, up 
transparence — the thing of a configuration of inserting with a sealing agent from the both sides 
of a solar battery element like protection material / sealing agent / solar battery element / 
sealing agent / lower protection material, the thing of a configuration so that a sealing agent and 
up transparence protection material may make form on the solar battery element made to form 
on the inner skin of lower substrate protection material, the thing of a configuration so that a 
sealing agent and lower protection material may make form on the solar battery element made to 
form on the inner skin of up transparence protection material, etc. can mention. 
[0023] As a solar battery element, various solar battery elements, such as III— V groups, such as 
silicon systems, such as single crystal silicon, polycrystalline silicon, and an amorphous silicon, 
gallium arsenic, a copper-indium selenium, and a cadmium tellurium, and an II— VI group compound 
semiconductor system, can be used, and the closure ingredient of this invention can be applied 
to any [ these ] closure of a solar battery element. 

[0024] As up protection material which constitutes a solar cell module, glass, acrylic resin, a 
polycarbonate, polyester, fluorine content resin, etc. can be illustrated. Moreover, as lower 
protection material, it is a simple substance or multilayer sheets, such as a metal and various 
thermoplastics films, for example, one layer or multilayer sheets, such as inorganic materials, 
such as metals, such as tin, aluminum, and stainless steel, and glass, polyester, inorganic 
substance vacuum evaporationo polyester, fluorine content resin, and polyolefine, can be 
illustrated. The closure ingredient of this invention shows a good adhesive property to these 
upper parts or lower protection material. 

[0025] In manufacture of a solar cell module, the laminating sheet which is the closure ingredient 
of this invention is made beforehand, and the module of a configuration as already stated can be 
formed by the same method as usual of being stuck by pressure at the temperature which a 
closure ingredient fuses. Or by allotting the component of a laminating sheet instead of the 
laminating sheet, as already stated, a module can be formed by the same approach. In this case, 
since organic peroxide is not contained into a closure ingredient, while being able to perform 
sheet forming of a closure ingredient with sufficient productivity at an elevated temperature, it is 
not necessary to pass through two steps of adhesion processes also in modular formation, and 
can complete by high temperature in a short time, if the closure ingredient of this invention is 
used in this way, modular productivity can be boiled markedly and can be improved. 
[0026] When making beforehand the sheet of the closure ingredient of above-mentioned this 
invention, it can consider as the multilayer structure which prepared the glue line in the opposite 
side of the field which touches ethylene and an unsaturated-carboxylic-acid copolymer, or the 
glass fiber mat of the layer of the ionomer. That is, although the closure ingredient of this 
invention has sufficient adhesive strength, we may be anxious about the fall of some adhesive 
strength under the effect of moisture absorption etc. In this case, it can prepare either or the 
both sides of the upper and lower sides of the glue line of 5-100-micrometer thickness extent, 
and the fall of adhesive strength can be suppressed so that the storage modulus in a pyrosphere 
may not be affected. In this case, if glue line thickness is thinner than 5 micrometers, the 
improvement of adhesive strength will not be enough and shaping will also become difficult. 
Moreover, if glue line thickness is made so thick that it exceeds 100 micrometers, a possibility of 
causing decline in the elastic modulus in a pyrosphere will come out. As adhesives which can be 
used for such a purpose, the thing excellent in the water resisting property is desirable, for 
example, a silane denaturation object, a maleic-anhydride denaturation object, etc. of an olefin 
system polymer can be illustrated. 
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[0027] 

[Example] Hereafter, although an example and the example of a comparison explain this invention 
concretely, this invention is not limited to these examples. In addition, the evaluation approach of 
the raw material used for the example and the example of a comparison and physical properties 
is as follows. 

[0028] 1. Raw Material (1) Ethylene Methacrylic-Acid Copolymer (EMAA) 

15 % of the weight of methacrylic-acid contents, MFR25g / product made from 10-minute glass- 
fiber [ (2) ] Mat Asahi Fiberglass Surfacing mat Thickness of 0.21mm [0029] 2. Physical- 
Properties Evaluation Approach (1) Storage Modulus (E') 

The storage modulus was measured on the following conditions using following equipment. 
Equipment: Rheology company make DVE-V4 FT-LEO spectra Conditions: A part for **** mode, 
frequency [ of 10Hz ], amplitude [ of 2 micrometers ], sine wave, and programming-rate/of 3 
degrees C The measurement temperature of 120 degrees C, 140 degrees C, 150 degrees C 
Press sheet sample thickness of 2mm [0030] (2) Use all the hazemeters by light transmission 
Suga Test Instruments, and it is JIS. The approach of K7105 estimated. Sheet sample thickness: 
0.5mm [0031] (3) Between the transparence glass plates and PET films which are the up 
transparence protection material for the adhesive (evaluation A) opposite glass solar batteries, 
on both sides of the press sheet of 0.5mm thickness created by the approach of carrying out a 
postscript, it taught in the vacuum laminator, and it carried on the hot plate which carried out 
temperature control to 160 degrees C, and heated for 15 minutes, and the layered product of a 
glass plate / press sheet / PET film was created in it. About this layered product, between glass 
and a sheet was removed by hand, that peeling condition was observed, and it evaluated in the 
two following steps. 

O : an adhesive property is good, x: Adhesive defect [0032] (B) On both sides of the press sheet 
of 0.5mm thickness created by the approach of carrying out a postscript between the plate 
aluminum plate for aluminum, and a PET film, it taught in the vacuum laminator, and it carried on 
the hot plate which carried out temperature control to 160 degrees C, and heated for 15 
minutes, and the layered product of an aluminum plate / press sheet / PET film was created. 
About this layered product, between the aluminum plate and the press sheet was removed by 
hand, that peeling condition was observed, and it evaluated in the two following steps. 
O : an adhesive property is good, x: Adhesive defect [0033] 0.3mm in thickness and a 1mm 
ethylene methacrylic-acid copolymer (EMAA) sheet were created by [example 1] press forming 
(molding temperature of 1 60 degrees C). Subsequently, it piled up with the configuration of a 
press sheet / surfacing mat / press sheet, and 0.5mm in thickness and a 2mm press sheet were 
again created by press forming (molding temperature of 160 degrees C), respectively. The 
approach of above-mentioned (1) - (3) estimated a storage modulus, total light transmission, and 
an adhesive property using these sheets. A result is shown in Table 1. 

[0034] Using EMAA used in the [example 1 of comparison] example 1, 0.5mm in thickness and a 
2mm press sheet were created, and press forming (molding temperature of 1 60 degrees C) 
estimated similarly. A result is written together to Table 1. 
[0035] 
[Table 1] 
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[0036] As shown in Table 1, as compared with the ethylene methacrylic-acid copolymer simple 
substance, the closure ingredient concerning this invention is equivalent, and, as for thermal 
resistance and transparency, the elastic modulus in a pyrosphere is excellent. 
[0037] 

[Effect of the Invention] The elastic modulus in a pyrosphere is improved without the closure 
ingredient of this invention spoiling substantially the outstanding transparency and the thermal 
resistance which ethylene, an unsaturated-carboxylic-acid copolymer, and its ionomer have. For 
example, 1.0x103Pa or more of storage moduli in 150 degrees C is 5.0x1 03Pa or more preferably, 
and light transmission can obtain easily 91% or more of closure ingredient preferably 90% or more. 
Therefore, according to this invention, even if it carries out a temperature rise at the time of use 
of a solar cell module, it is possible to avoid the trouble which a closure ingredient flows or 
deforms, and the appearance of a solar battery is not spoiled. Moreover, since it has the 
adhesive property which was excellent even if it used neither a peroxide nor a silane coupling 
agent, while addition of such an additive is omissible, it is possible to raise remarkably the 
productivity in a solar cell module production process, and it is possible to reduce the 
manufacturing cost of a solar cell module sharply. 



[Translation done.] 
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if k> • IWtxMI^oifoj; 
o(C a^E /v— g-S©K^X^l/->#S-&#:£&;BL 

[00 12] cc(cTISfn*;i^#>^tbT(±. y^u 



( 3 

3 

t- & o . t<t:7i"j )mjut *5>w )vmtm $ b 

it. m$k&tt J i-lZ®)%;mT-&2>tCZfrZ. k*-MX 
5rjb*» T^yjHfcxx^Ufc&tfga^Snfc 

feO^fllTfeilr^S, cn 

[0013] *«wicfe»t*x?-u> • TfmntDiTty 
m&m-£#<DT'f :ry7-tLT«> -^cD^sa^b 

T. U^A. ^hU^A&i'CDT-O^'J&g. *UU-> 10 
r>A. 7^->^A, ffi£h 7;P5X>?Afr£CD£-ffi:k 

uttfasb^a*. »*tt<es»ais-r*£»sD<t»si« 

[0 0 14] ^*n#;l/tf>®^ga<4ttg%J;9*i>& 

IMftfTT<«. *«Wfc43t»Ttt«j«j&»8 5*C£LtC9 
[0 0 15] *«i!lC*V>T»4. ±E*«*»*7-f* 

»^»6t±»c*niauTAu*±i;*»n*«**o-r 
i?*b<ft^. 

[0 0 16] ±E«It#Xtt*07'f*y7-tl,T 
19 0=0, 2 1 6 0 Bffimz£>tfZ>*)\>hyu 
— U—Y (MFR) *<0. l~5 0 0 g/10#, £< 
l:i~2 0 0 g/l O»©fe0^fflt5©^SL 

Ht6<D *> CD b T fc-hfB© <fc -5 &it ±«^Sf©«tntC 
ftiDMFRCJit^ft'bOSftffltSt. =£i?3.-)l> 

[0 0 17] *56^Tttffl*n*iJ5^IM|-7y htt. 



#120 0 1-1 1 90 5 7 
4 

05~1. Omni. JfSKIJO. 1~0. 6 mm (73 1) 

[0 0 18] x^u> -^fig?o*;u^>^a^#:t)L 

lxTBiBOAJfft»ftt*i«t4ft». ^7XiS7 

v h\tmmizm.tite.^£o\zmmzti2>o *i,xmm 
it. xmmm^^^-j^^miz^sbfr-DX^T^j: 

^fia¥p*;i/^>K*a-&#:t) b < it^tcor-i & 

^itit^nfc«M->- hjWf^jfKTf**. uWi^ttll 

ffrefcu sij^E£bT*ti/tx^U'> • Tf-mati )i-$.> 
wt&m-stt>b b < tt^©7-r ^-yT-cD*s->- h * z. 
<Dmm^-boiX7XM.mMizmteT±m i mm ; E>>=L- 
)vftf&mizmEEm-rz>z\nz£^T. mmtmmizxWi 

n*ke>M±$:'t7VZ\£tf-T:gZ>. £ ±12 ©J:? ft 
^x^i/> • ^fo*;^>^s^-#:feb<«^-© 

z\tfs.<. ±.m^m^w%\^<itto)7^^r/^-<D2 

homiZfi 7 Xffi.m-?-y hZtitfr. 

[0019] c ©*§■&, x.ru> • ^mati)i>#>m& 

L < tt-E-07-f *7 7-© 1 i©f *t L.T 
it, 0. 0 5~0. 5mm, £<\Z0. 1~0. 4mm 

«ttScT*-5^, #|Afc£0. 1 ~ 1 mm<7>m.mt-tZ>Z. 

[0020] #$B9j©*fihtmtt, *-nrt?«-r*»«-r 

©K«9MS*a»«nTlr»sa*. a 6 fcSSi&*£T'©3iM4* 

^#:fcb<«7-f -v-omiz, rnxm-stexittv) 

<, #-r^ r -5. 1 t^^tt*i#b<'(£Tr-5cDT, X^U> 

• ^Ffiafn^^^^^a^xttT-r^-y^- iooi 

»8P^fc0, ^J^.tfl~3 OSftSB. #lC«3~15a 



( 4 ) 



2 0 0 1-119 0 57 



10 



20 



[0 0 2 1] *«W©»lh«»©X5 1 U> •^®.1fctl)V 

a*, ^w***^ ©S3t«©s»aoit±«icE#r-5 

[0 0 2 2] *5B980»±*J»$ffl^, 

[0 0 2 3] *»«*3tH 6 tLTtt, *£»->•] n >. 
[0 0 2 4] *HMt*^3?3.-;Uft*flW «±ff«K«r 

# u xx y v x&rnmmu a z&m? * c t #t 

Atf. tt. X^I/XX^-^fcfo&JB, # 

7 x #Uxxf;K 

<«£•«©->— h*^-r-5dtj&iT€?<5. *%?gcri^ 

[0 0 2 5] jfcHHM&^Ev? a.-;i/CDMifi{C^fc-r>Ttt, 

: V-tU-J— tfcJJ DVE-V4 
: 3I3*E-K. fflftfti 0Hz, jg«2 tf m, 

i 2 or, not, 15 or 

7"^y-Mt>yjm^2mm 

'Zlml (2) *** m T [0 0 3 1] <3)*«ttw S 

X#lOMW^-X/-?-tJaHT. J I S K7 1 (A) *f7J^X 

mm 50 T7-rMtof B 1 (: , «ET*:*ffcTfmLfc0. 5m 



30 



40 



fc^©T, K±#»©^-M«»*)SaTf**tt«t<ff 

2 aB®si#iat«* J Mitt*< . RflucTfiigmic 
[0026] ±B*«w©»jttr»o^-ht^je)fp« 

fcL<tt*-©7-r V-O^O^^XjiiMl^y hi» 

bT^«*i, KS&£©|?#T^©jg3i;>j©<gT#5g 
tsnsi^**. c ©*!£-«;. XSiitTeDK'MVtt 
^£^S£-5-*.&l^«k 5 (c. 5-10 0/imf*gSCD 

»t>«L<fc*. i o 0 (im^5 

[0 0 2 7] 

#;tt©l¥ffi^ffi^T©® o tabs. 

[0 0 2 8] 1 . 

(1) X^U> 
^^^U;l/Sf-&»1 51: 

(2) ^^Xi^ifftv-y h 

l7 7YA'-^77 (ft) 

ff*0. 2 1mm 
[0 0 2 9] 2. tlttifffi^te 
(1) fifjgj#tt^ (E* ) 

FT-U^-X^i7 K^- 



^^fJ;HK*«^* (EMAA) 
t%. MFR 2 5 g/1 053- 

§3 -9— 7i->>i7 , T- y h 



( 5 ) 



2001-119057 



8 



1 6 CCtcSHL/i*-;/ hyU-h-klC^-fcf-Tl 
5#fyj;Dn#&U if77«/yi/Xy-H/PET7<^ 

O : x : glft^a 

[0 0 3 2] (B) **7;U5« 

— rtfcttii*, 1 6 OICKIll/fc*? h^U- h 

o : x : mm&^& 



10 



[0 0 3 3] f*^l] 0 
V.) ICctOJP^ 0. 3mmWlmmC!)lf l/>-/3' 
?UMRAS&tt (EMAA) K£f£i&L;t. 

©«fi£Tafe-&t)-li:TS^7 P l/7.fiS;^ (J^JgSftl 6 0 
■C) iCit), -E-n-enjP^ 0. 5mmR^2mmOyu 
K£f£j&L/io d ft ■£>©->— h£ffl^T±fg 
(1) ~ (3) SriSSSitt*, 

*. ut. *sj££* i icsvr. 

[0 0 3 4] [JttfeMl] HJ8!09lTfflH£EMAA2: 

0. 5 mmRi; 2 mmWyi/X •>- h Jf^SL, H*3UC 

[0 0 3 5] 
[*1] 











EMAA/t-7xi/yir-r«^ K 
/ EMAA 


EMAA 






i 2 ot: 


1.9 X10 6 


9.3 X 10* 






1 4 Ot 


6.9X10 5 


5.8 X10 8 




(Pa) 


150t 


1.3 X10* 


raw 




^Tfc^tg^ (%) 


9 4. 6 


9 4. 6 








O 


O 






O 


O 



[0 0 3 6] *llcaS'TJ:5K. *«93K«-6itJfc#tt 
[0 0 3 7] 

BflEWtt*** 1 . OxiO'Pafii, »SU<«5. 
OXIO'P a£t±f, JtSSii^*<9 0 X£t±, »S 



b<«9 i xet±©»±«»**«»c»<5c:t*tTfr 
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